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A Maximal Pack Test of Exercise 
Tolerance 


By Craic TAYLOR 


Stanford University 
Stanford University, California 





ibmitted for publication September, 1944) 


HE need for a test of fitness and endurance in heavy physical 
exertion that can quickly be applied to large groups of men with 
varying ages and physical capacities often arises in dealing with 
such problems as the effects of physical training, and classification 





| of men for strenuous duty. Most commonly used are the athletic per- 
| formance tests, which consist of batteries of such events as pull-ups, 
push-ups, sit-ups, pick-a-back races, broad jumps, and distance runs. 
Men, unused to athletic competition and not skillful in such activities 


often obtain scores which do not truly represent their exercise 
tolerance. Elements of total body fitness and endurance are estimated 
in races of 300 to 440 yards, but the knowledge of how to run such 
a race is a factor in the performance, and the practice of subjecting 
older men, 30 to 45 years of age, many of whom have held sedentary 
jobs for years, to such competition under the pressure to succeed 
entails an unnecessary and unwarranted hazard to their health. These 
considerations led the writer to investigate the possibility of a test 
which will (a) measure the essential qualities of exercise tolerance 
without dependence upon athletic skill and knowledge; (b) not in- 
volve competitive racing; yet (c) be adaptable to large-scale testing. 
After some preliminary experimentation with rates of work, 
height of bench, amount and spacing of loading, and type of muscular 
movement, the following test was devised: 
THE EXERCISE 


Ascent.—The subject stands before the bench with left foot on 
the bench, and left hand grasping the crossbar.“ On the first count 





The work described in this paper was done under a contract, recom- 
mended by the Committee on Medical Research, between the Office of Scien- 
tific Research and Development and Stanford University. The author wishes 
to acknowledge the assistance of Guy Brown, Frederick Crescitelli, Bernard 
Hansen, and Royce Skow. The author is at present Lieutenant, AC, Bio- 
physics Branch, Aero Medical Laboratory, Wright Field, Ohio. 

1See for example, Training Circular No. 87, War Department. 

2The bench must be 18 inches high, about 14 inches wide, and long 
mough to give stability. The crossbar is placed directly over the back edge 
of the bench with its upper edge 6 feet from the floor. Usually a cleat on 
she wall will serve this purpose if spaced to allow a finger hold. 











292 RESEARCH QUARTERLY 


he raises himself to a stand on the bench by the combined flexion of 
the left arm and thrust of the left leg. The right foot pushes off and 
is touched on the top of the bench at full ascent; the right arm is 
unused. The subject must come to a full vertical stand on the bench, 
and must flex the pulling arm. 

Descent—The right foot ‘s taken off the bench and started for 
the floor, while the left arm and leg exactly reverse the course they 
took during ascent so that subject comes to initial position standing 
on right foot. Left arm and leg maintain their positions on bar and 
bench between ascent-descent cycles. These cycles are carried out 
at the rate of 40 per minute to a metronome or other cadence sounder, 
and in a few seconds the subject learns to carry out the maneuvers 
smoothly and to cadence. 

Every half-minute the examiner gives the signal to change, at 
which the subject switches to work right leg and arm just as 
described for the left. If the command to change is given early during 
ascent, this change can be made at the top of the ascent without dis- 
turbing the rhythm. Thus, the subject works one side of the body 
at a time, alternating right and left sides every half-minute. 

Endpoint of the test—The subject continues the work until he 
can no longer execute full ascent-descent cycles at the proper rate, 
that is, until fatigue limits the performance. As the work progresses 
there is a gradual aecretion of general fatigue, and the recovery of 
each arm and leg pair during its inactive phase is less complete. The 
subject will be observed to show greater and greater difficulty in 
carrying on, and his voluntary termination of the work, accompanied 
by signs of exhaustion (see below), may be accepted as evidence that 
his true endpoint has been reached. 

Post-exercise heart rate—This may be obtained by palpation 
of the radial or carotid pulses,* or by stethoscope at the chest wall. 
Either of the last two methods are preferable to the first. The heart 
rate is counted for 20 seconds beginning ten seconds after the termin- 
ation of the work. 

Loading the subject—During the warmup an unloaded packsack 
is worn, but a 10 pound weight* is added before beginning the test. 
Ten-pound weights are added each two minutes thereafter, as long as 
the subject continues the test. 


SCHEDULE 


1. Preliminary minute of work for warmup and practice, subject 
unloaded. 





3The carotid pulse is obtained by standing behind the subject and 
dlacing the finger tips just to the side of the larynx. 

4 These weights may be of any sort, although we have found 10-pound 
sandbags to be very satisfactory. 
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2. Inter t, 15 seconds. Add weight. 

3. Test rking side of the body changed each half-minute. 
Weights add t 2, 4. 6, and 8 minutes without interrupting the 
work. 

+. Endy Time from beginning of test is recorded. 

5. Hea 10 to 30 seconds after end of work. 

This rat unique form of exercise was selected because it 
brings all but eptionally strong men to exhaustion within ten 
minutes wit excessive loading. Though the muscular activity is 
roughly li one arm and leg at a time, the muscle mass brought 
into play is sufficiently great to create a general fatigue as well as 
local exhau the neuro-muscular apparatus. The arm action 
also brings 11 e test the strength, endurance, and toughness of the 
shoulder git | torso muscles, so that together with the legs the 
whole bod rously exercised.® . 

I CE OF THE VALIDITY OF THE TEST 

While t ximal pack test depends chiefly on “‘face validity,” 
that is, the | /{ time a man can work before becoming exhausted 
is self-evide criterion of his fitness for hard physical work, 
additional ol tions and comparisons attest to its validity. 

1. A rison has ‘been made between scores made by two 
groups of men selected on athletic performance scores. Ten 
men who rat in the upper ten per cent of the student body in 
athletic test titute a “high” group, and ten men from the lowest 
ten per ct v’ group. The data follow 

High Group Low Group Difference 

M S M S M t P 
Maximal ¢ 535 69 259. 70. 276. 8.61 < .001 
Johnson-B: 83.4 7.3 67.6 11.7 15.8 3.17 .005 
t is clear t maximal test differentiates these groups very well 
when judged mean difference and lack of overlap in scores, and 
by ¢. The n-Brouha test distinguishes the groups about one- 
third as we 

2. Fror nuous heart-rate records taken by eléctrocardio- 
tachometer these tests it was found that, in general, the heart 
rate respo! the maximal exercise resembles that found in the 
maximal t1 test’ where the heart rate has been found to be a 

5 Mr. J. ¢ erburn of the Menlo Junior College has found this form 
of exercise, « it on stall bars, to be a very useful conditioning exer- 
cise for phy ication classes. No load is necessary when it is used in 
this y 

6An a f 1ance battery consisting of pull-ups, push-ups, sit- 
ups, stanc np, 6-second run, shuttle run, and 300-yard run. 
Standard ! ‘vents are added to give a physical fitness score. 


or, 1944 











RESEARCH QUARTERLY 


294 


2iV¥u ivWwWaH 1iS31 WoOvWe 
soynuiw ul swig 


“"§ 3yuNSis 




















i 2 fe) 6 cS) L 4 S > € 2 wSom $520 
<——TFISAOd8Y —— 149M €v=z4dH 
6-31 
UONFOIASP PSOPUO JS SYL DSJODIPU! SJOQg jOD4}IIA 
ssouyiy Yor 
SSduyi} MOD ~~ 
/ 
‘ 
‘ 
é 














a = 
































OS 


09 


OL 


08 


06 





2QyNuiw yjOy sad syoaq ‘sajyou psoay 








+ be we F rr. ers ment oc. 


| Se FS 


era YS ee 





A MAXIMAL PACK TEST OF EXERCISE TOLERANCE 295 


highly reliable | valid correlate of time-to-exhaustion. The more 
fit the subject the slower the approach of heart rate to maximal levels 
(M = 186 beats per minute). Mean curves for the high and low 
groups are gi\ n Figure 1. The terminal heart rates, which vary 
from 178 to 206 beats per minute in this series do not correlate 
significantly with time-to-exhaustion (r = .18), indicating that both 
weak and strong subjects tended to reach about the same terminal 
heart rates. Thus, the time to reach this condition of exhaustion is 
the essential variable 

3. Maxi ack-test scores and athletic test scores on another 
sample of college students (N= 35) are shown on a scattergram 
(Figure 2), revealing an interesting relationship which would be 
masked by simple correlation. While men making good pack-test 
scores did not necessarily achieve good athletic scores, no one ob- 
tained a good athletic score unless he achieved a high pack-test score. 
This suggests t the pack test measures an ability to carry out 
heavy physica tivity, but not the athletic skill and coordination 
demanded in the performance test. It is therefore an exercise tolerance 
test in relatively pure form. 

4. Test a retest on 10 college men before and after a ten 
weeks’ participation in a special physical education class devoted to 
heavy physi training show that the pack test will adequately 
detect the effects of such training. The mean training gain was 75 
seconds. Expressed as the ratio: mean difference/standard deviation 
of the pretest distribution; we have 75.5/99.6 = 76 per cent. 


FIELD APPLICATIONS 


The first series was carried out on 435 men varying in age from 
18 to 46, but all normally active and healthy. Post-exercise heart 
rates were not taken in these tests, and there were several reasons 
for believing that many of the subjects did not extend themselves 
sufficiently t tain valid time scores. In spite of this, the data are 
of considerable lue, and the following correlations were computed : 
age-time (7 33); height-time (r= .28); and weight-time (r 
= —.01). It is remarkable that no significant correlation was found 
between body weight and score even though the same weights were 
borne regard! of the size of the subject, but scores were slightly 
better in taller and younger subjects. As a result of this experience, 
it was decid incorporate the post-exercise heart-rate count, not 
only as an additional motivating factor, but also to give a basis for 
judging whet! the subject “puts out.” 

The final series of tests include the post-exercise heart-rate 
count in all cases, and were made on 109 college men, and 192 
additional un ted men. Some data on the composition of the 


groups are: 
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Figure 2. 


College Group 


M S Range 
Height (in.) 70.7 2.53 64-77 
Weight (Ib.) 159.0 17.6 116-200 
Age (years) 18.7 Es 16-23 
Score (min., sec.) 6'44” Loo 2’-10” 


The college group is about the same height, 


Unselected Men 


M S Range 
609.8 2.55 62-77 
167.1 19.6 116-215 
25.8 6.2 18.47 
3’43” 1’34” 1’-8'30” 


but lighter and younger 


than the unselected group. Its average score was almost twice that 


of the unselected group. 


As a first step in the analysis, correlations (height-score and 
weight-score) were computed to determine whether handicapping 
for height and/or weight would be necessary. A preliminary scatter- 
gram of score against age (301 cases) showed a considerable nega- 
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tive relati ' rdingly the data thre ve group, wherein 
the age ran, irrow and score was uncorrelated with age, were 
used in order to eliminate the age factor as riable. The co- 
efficients o elation were height-score 36: weight-score, .15. 
Partial corre ! were found: height-score (weight), .33; and 
weight-score ght), .06. These show that weight has no signifi- 
cant effect a rom height, and it was decided that handicapping 
would be }uUSI only for height. The unselected cases were then 
added and a1 32 obtained between height. and score. The re 
gression of n height, calculated 1n the conventional way, was 
found to eq 6 seconds for each inch in height. Thus, a man of 
average heig 0 inches in our groups) would receive no handicap, 
but taller m uld have 16 seconds subtracted from their time 
score for e\ of height over 70. Shorter men would receive 
additions to t scores in the same ratio. The scores tabulated in 
Table I are t-equated times-to-exhaustion 

Since tl mber of men over the age of 25 was rather small, 
the scores v rouped in seven age intervals as shown in Table I. 
The tender nean score to diminish with age is clear though 
the sampling inty in the older groups. Post-exercise heart rate, 
however, cd | only moderately with age, corresponding reason- 
ably with tl | of maximal heart rate with age found by Robin- 
son (1938 eadmill experiments. In his subjects there was an 
average droy naximal heart rate of about 10 beats per minute 
over the age ge 20 to 40. This compares with a 12-beat decline 
over the sa range in our data. One may conclude from this that 
the lower | xercise heart rates with age indicate an age change 
rather that e of the older subjects to push themselves to the 
exhaustion « nt 

NOTES ON SCORING 

No has been found to combine post-exercise heart 
rate in th Nevertheless it is a useful adjunct to the test in 
two ways t serves as a motivator. If the subject knows that 
the examine! an independent check on his performance, he is 
much more to “put out.” (b) It gives the examiner a basis for 
judging whe r not the performance of the subject has been 
wholeheart d performance is best assured when the subjects 
have been 1 t tiie must work to the exhaustion endpoint, and 
by requirit sts if in the judgment of the examiner they have 
not done s erformance may be judged inadequate 1f: 

l. Su ps before there is evident difficulty in maintaining 
the te g to full stand at the top of the ascent each «time. 

2. Sig lyspnea or other outward ‘evidence of stress are 
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TABLE I 
Fietp APPLICATION Data By AGE Groups 


A. Post-exercise Heart Rate 


H.R./20” 17 18-21 22-25 26-29 §=30-33 34-37 38-46 
70 
“ew 08 y l 
66 ] 6) 3 l 
64 2 26 6 4 2 1 
62 7 28 20 4 3 l 
60 4 32 8 5 4 2 y 4 
58 3 19 1] 5 5 ] ] 
56 l 17 8 2 t l 
54 z 6 2 l 3 4 2 
52 4 3 l l ] 
50 ] 3 2 
48 2 ] 
46 l 2 
44 1 
Mean H.R. 61 61 61 59 59 57 56 
B. Score (height equated time) 
10: ] 
30 
9: 5 
30 4 4 1 
8: 2 Xs 2 
30) ] 7 
* l 1] . 
30 1] 3 
6 2 13 3 l 
H 30 l 18 4 
5: 2 13 7 2 
30 3 1] 5 : l 
4: 2 13 ‘ 5 3 ] 
:30 5 12 4 3 l ] 
3 l 7 4 4 5 
:30 11 vy) 2 3 4 ] 
Fhe fa 2 l 4 
30) ] 3 ] 4 2 
l l Z l 2 
30 ] 
Mean 6'28” 5/30” 4’24” = 3’02” Kd es 222° a 
N 20 141 63 26 22 ll 1] 


3. Post-exercise heart rate is low. 


Regarding the third criterion, there is unfortunately too much 
individual variation in.rates to justify a formation of a mathematical 


relationship with score. From the distribution of post-exercise heart 
rates (Table 1) one may estimate the probability that a man has duly 
exerted himself according to the following: Post-exercise heart rate 
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under 2 | unt “not acceptable’: 5 54, “question- 


able”; 55-5 vy average.” While rate e above these 


~~ ~ A 


irom HU vriter KNOWS OL no i terpretation Io! 


\ eight correcvions ( ible [| 
. 
TABLE Il 
SCO! CALI 
/ Frequey 

4 ~ »»? 
) 30 15 19 
5 4 40) 23 
Y ) a 17 
12 5 oe 12 
. () 5 A 

‘ ) 


74-73 10 
] = 
70 ()} 

)_H8 = 

- ; 

/ LU) 

a 15 
4 . 


It is bas mbined data for the ages 17 to 25 where no cor 


rection [ot ems | be necessary. The score distribution 1S of 
approximat ial form and covers practically the whole range 01 
time up to 1 ites. Since the mean is at 515” the arbitrary scale 


of scores set equate to the data 
DISCUSSION 


he pack test depends for its validity upon the simple 
irgument t luration of working time is the measure of work 


, _ , 
tolerance nson. B 


rouha, and co-workers have presented 


a series vhich the duration of work (treadmill running, 


+or¢ ] ++} ‘ — sts ] : 

<t) te lw uit packs) is a positive element in the 

SCOT ¢ il L¢ a subtrahend or dent nator in the score. 

\ ( led in that duratior work is limited to 

five minute iking the test maximal for weak subjects who 
"11 ; ] +1 +1 1 ¢ . ] 

ca s length of time and submaximal tor strong sub 


D exercise (seconds) X 100 1942(b) 


2 (Sun f ] ) (2-214) (4-4) minutes of re 
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jects who complete five minutes and are stopped at this time. Since 
our experience with this test led to the present modification, it is 
pertinent to examine results obtained with the Johnson-Brouha test. 

Thirty-four healthy but otherwise unselected college men were 
given Johnson-Brouha pack tests. It was found: 

1. The test does not differentiate nearly as well in the upper 
range of scores where the test is submaximal as it does in the lower 
ranges where it is maximal. This may be shown by comparing mean 
scores and score components of our 34 subjects divided into three 
groups: high, medium, and low, on the basis of maximal pack scores. 
Means, standard deviations, and measures of the significance of 
difference between the group means (Fisher's ¢) are given in Table 


III. 


TABLE III 
JoHNson-BrouHa Pack Test Data 


A. Group statistics 


Measures High Group Measure Group Low Group 
M S M S M S 
Max. Pack Score 576.1 28.9 404.1 32.8 267.9 40.1 
Johnson-Brouha 
Duration 300.0 0.00 292.6 18.6 236.7 72.2 
of 3 pulses 357.4 32.1 379.8 27.3 372.0 45.4 
Test score 84.4 8.3 77.4 9.1 63.0 18.3 
B. Significance of difference among groups 
Measures High-Medium Medium-Low 
t p* t p* 
Max. Pack Score 13.0 O1 8.8 01 
Johnson-Brouha 
Duration ee 10 2.5 O01 
of 3 pulses 1.8 05 3 33 
Test score 1.8 05 2.4 1 


One would expect t’s to be higher for the maximal pack test than 
for the Johnson-Brouha score because the groups were selected on 
the former, but the essential weakness of the Johnson-B; ouha test 1s 
exhibited in the lower ¢ for the high-medium difference compared 
with the ¢ for the medium-low comparison. This effect is even more 
strikingly shown in the treadmill data of these authors (1942a) al- 
though one must judge from mean differences becatise measures of 
significance of differences are not supplied. It is also shown by the 
differential training gains on the “step test’ (Brouha et al, 1943). 
In this investigation inter-individual training gains are smaller among 
the higher scoring groups, corresponding to the present lesser inter- 


* 


* Probability that a difference of this magnitude and sign will be ex- 
ceeded through chance variation. 
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individual differences between subjects in the upper range of scores. 
These facts mean that the Johnson-Brouha tests lose validity as they 
become submax il Since In average unselected groups of young 
men in the agt ge 18 to 24 at least two-thirds of them find it sub- 
maximal (25 ir 34 subjects), the test is weakest where most 
used 

2. The heart-rate component in the score has no independent 
validity when the test is maximal. This is shown by the insignificant 
t between me eart rates for the medium and low groups (Table 
I11), and ma o be found in the average figures of Johnson, et al 
(1942a). It | een shown above, furthermore, that maximai heart 
rate does not relate with duration of effort in the maximal pack 
test. Thus, when a performance criterion, such as duration of effort 
in running o1 l-stepping, is allowed to vary, heart rate tends to 
reach a ceiling ue which is uncorrelated with fitness. 

3. The heart-rate criterion is of very limited validity when the 
test is subma» i. This has been shown under (1) above. Actually, 
Johnson and Brouha require that three pulse counts be made during 
the first five utes of recovery, in order to indicate the rate of 
recovery. That the latter two pulses are “deadwood” may be shown 
by correlating the Johnson-Brouha “recovery index’’ computed in the 
recommended y with one in which the latter two pulses are 
omitted. In \ 34 cases the r is YY. 

Jn genet these findings support the view that the Johnson- 
Brouha test valid as long as they are maximal, but of very 
limited value n submaximal. The author has published (1944) 
and unpubl lata to show that the correlation, between submax- 
imal heart 1 da criterion of fitness does not consistently excede 
.5, and this is these tests fail in the submaximal range, as shown 
by the roregoing inalysis 

GGESTIONS FOR MASS TESTING 

Subject be tested in groups limited in size only by facilities 
and observe! ench and bar space for each subject should be about 
30 inches. 7 ten-pound bags should be allowed per subject. An 
amplified cad sounder will serve for large groups. One observer 
to instruct t yject, tend to his pack and performance, keep his 
score, and is pulse, is required per subject for small groups 
but something than this number will suffice for large groups by 
dividing resp lity 

SUMMARY 

\ pack t exercise tolerance which is maximal for practically 

all subjects cribed. This test has the advantage of simplicity 


and ease of nistration to large groups in a short time. In this 
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respect it is superior to any existing submaximal tests which lose 
validity when shortened and over-simplified. 

In preliminary experiments it was found that heart rates increase 
during the test in much the same way as found in the exhausting 
treadmill run, though they do not reach as high maximal levels. For 
this reason, the maximal pack test may be characterized as somewhat 
more “muscular” in nature than the treadmill run where cardio- 
respiratory capacities are paramount. 

Field tests on 700 men, ages 16 - 46, have yielded the following 
results : 

1. Performance (time to exhaustion) is independent of body 
weight but is slightly favored by body height. 

2. The decline in performance with age is very marked. 

3. A post-exercise heart-rate count aids materially in motivating 
the subject to “put out” and enables the examiner to check on the 
adequacy of the subject’s performance. 

4. A training study over a period of 10 weeks shows that the 
maximal pack test will detect the changes brought about by physical 
training. 

The present evidence is that the maximal test is more valid than 
a submaximal test, and is completely feasible for mass administration. 
It is preferable to the athletic-type fitness test in that athletic skills 
are at a minimum, and the psychological situation of competitive 
racing is absent. For this reason it is especially recommended for 
wide age ranges. 
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An Evaluation of 
Health Practices In Interscholastic 


Athletics for Boys in Illinois 
By 
C. O. JACKSON 


miversity of Illinois 


('rbana, Ill. 


d for publication June, 1944) 


THE PROBLEM 


HE pi vas to evaluate the existing health practices in 
inte ithletics for boys in Illinois and to develop poli- 
e< Or 1 res r use in the schools. 

THE NEED 

\ defi | for such a study 1s apparent. Leaders in ath- 
letics, in ¢ ind in health and medicine have long been aware 
of the discre es which exist between the theory of health as 
taught in tl sroom, and the practice of health as carried on in 
the gymnas imming pool, locker and shower rooms, and on 
the athleti \uthoritative information concerning conditions 
and standard been lacking. Finally, the existing war emergency, 
which focu ittention on the startling lack of fitness of the 
youth of A makes greater emphasis on health and improved 
health pract n athletics desirable and_ essential. 

Phe | s of health and hygiene have been known and pub- 
lieized for ears. Most, if not all, of them have been taught in 
health cl in the elementary and secondary schools. The 
developme tudes and ideals of health, however, which would 
mean thie ese principles as habits, has not kept pace. The 
result 1 lt education has too often been memorization of 
principle es, with little or no resultant acceptable change in 
Le 

THE PROCEDURI 

Maint Ith, and especially the health of participants in 
athletics 1 any factors. The school cannot be expected to 
control ra ffect some of them. 

\ brief y of a dissertation accepted in partial fulfillment of the 
requirement degree of Doctor of Education in the School of Educa- 


tior f New niversity, June 1944 








304 RESEARCH QUARTERLY 


For the purpose of this study, the elements which are concerned 
with the health of participants and under the control of the school, 
were determined by submitting questions to professional teachers, 
coaches and doctors, and substantiating their judgment by that of 
the jury of fifteen experts who determined the final list of standards 
to be used in measuring present practices. The jury consisted of 
five doctors of medicine, five doctors of public health, and five health 
education experts who met specific training and criteria as to ex- 
perience in their respective fields as well as interest and knowledge 
of health problems in athletics. One hundred and one standards were 
validated by the expert jury. 

A check list was developed with the standards as the basis and 
used to secure information from administrators, coaches, and cus- 
todians relative to the health practices in athletics. 

Finally the existing practices were evaluated by comparison 
with the standards, policies were developed, and implications and 
recommendations determined. The standards and the policies are 
omitted from this article, because of lack of space.* 

THE SURVEY 

Six hundred and seventy-two schools, including six hundred 
and fourteen public schools and fifty-eight private schools, were 
sent copies of the check list, which was based on the standards, and 
which was accompanied by a letter of explanation. The information 
sought was data concerning present health practices in interschol- 
astic athletics. 

The selection of schools was made from the Illinois High 
School Directory, 1942-43, and included only those schools which 
had an enrollment of seventy-five or more, and which graduated 
pupils. 

Replies were received from four hundred and _ twenty-eight 
schools, or 63.6 per cent which included four hundred and two public 
schools and twenty-six private schools. Four hundred and fifteen of 
the replies were usable. Inasmuch as there were so few private 
schools responding, and they varied little if at all from the great 
majority of the public schools responding, they were not included in 
the tabulations. Their similarities in practice were overwhelmingly 
predominant, while their differences were almost non-existent. 


THE RESULTS 
The study indicates the first important health element in athletics 
is embodied in the training, experience, and attitude of the coach. 
He is responsible for evaluating the day-by-day status of the par- 


* Readers interested in examining these are referred to the November 
issue of Scholastic Coach for the standards and the December issue of that 
magazine for the policies. 
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ticipants ; he listers first aid, cares for minor injuries, and 
inspects the tic equipment for correct fit and use. Where 
systematic p1 n for teaching certain health facts to athletes is 
made in additi to the required course in health, the coach is listed 
by three-fourt is the instructor. In schools where individual 
diets are rec nded for athletes, such recommendations are made 
by the coach 11 hundred and twelve (75 per cent) of the schools. 

The stud ws further that the coach plans every scrimmage, 
arranges scl in all sports, and has a closer, more intimate 
contact wit! ithletes than any other person. It is apparent 
that he is one the most important individuals in the school system, 
especially wit gard to his influence on the participants, directly, 
and all other ils, indirectly. 

Selectior irticipants, and the amount of practice and scrim- 
mage were other elements studied. Ability, condition, experience, 
size, strength, age, grade in school, and attitude, are the main criteria 
used in select nembers of varsity teams. Practice periods before 
the first scr ge vary from none to thirty in basketball, and two 
to twenty-eis n football, with eight or nine the average in both 
sports and fourteen the average before scheduled contests in each 
one. Footbal ictices average two hours and three minutes, in- 
cluding show ind dressing, and basketball practices average one 
hour and fot ne minutes. 

The nut of games scheduled for each sport is another 
element whi fects health. Two hundred and thirteen schools 
(70 per cet those answering this question) indicated fewer 
games in basketball during 1942-43, but forty stated “more.” Other 
sports were WS 

Less More 
l rack 101 schools 16 schools 
Baseba 75 schools 13 schools 
Footba 66 schools 17 schools 
W rest 18 schools 3 schools 

Ninety ols failed to answer the above question; twenty 
indicated the vere not certain as to spring schedules when they 
returned th ry blank late in February, 1943. The average 
number of ga r meets scheduled in varsity sports was as follows: 
basketball, 19 eball, 8; football, 7; and track and field, 6. 

Phe ealed that the school team physician gives the 
health exa in 60 per cent of the schools responding, while 
the family in assumes the responsibility in the remaining 
schools. On th of the schools require seasonal examinations, 
while the ret ng ones require an annual examination. While 
60 per cent the schools indicate they have a formulated policy 
regarding fir il responsibility for injuries incurred in athletics, 
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only half of this group made a systematic effort to inform the parents 
concerning such a plan. 

One hundred and forty-eight schools (37 per cent) provide 
clean towels daily for the individual participants. This is financed 
by a fee in one third of the schools, and by the board of education 
or the athletic association in the remaining institutions. 

Another element studied was equipment. Personal equipment 
is provided by the participant in the small schools, and by the athletic 
association or the board of education in the rest. The balance of 
the uniform and all protective equipment is provided by the athletic 
association or the board of education, with the possible exception 
of shoes in many small schools. The participants have the respon- 
sibility for cleaning their personal equipment, except in the larger 
schools, where the board of education or the athletic association 
assumes the responsibility. The method of cleaning personal equip- 
ment is not satisfactory, except in the large schools where this is 
done either in the school laundry, or in a commercial establishment. 
The method of cleaning practice equipment is satisfactory, for the 
most part, but the frequency is not, in 80 per cent of the schools. 

The all-round picture of the janitorial controls is poor in all 
but 15 per cent of the schools. Both the method of cleaning and 
the frequency do not meet approved standards. Whether this is due 
to lack of training on the part of the janitorial staff, or too many 
demands on their time, is not apparent from the available information. 

When the administrators were asked to evaluate their own 
situation in terms of inadequacy, as shown by the presence or absence 
of certain controls, 55 per cent of the schools placed inadequate 
medical controls first, and 26 per cent mentioned inadequate facility 
controls. In every case, the response to this section substantiated 
information received from other parts of the inquiry blank. 

When the health practices in athletics, studied in the survey, 
were measured by the standards previously established, it was found 
that three-fourths of the schools responding met fifteen (21 per cent) 
of seventy-one standards. No questions were asked specifically 
concerning thirty additional standards, but data elsewhere in the 
study indicated that as many as seven of this group are met in 
three-fourths of the schools. Thirty per cent of the standards are 
therefore met by a majority of the schools sufficiently to be listed 
in this category. Even in this group, however, there were individual 
instances, where schools indicated excellent practices in one or more 
of the controls, and average or poor practices in the others. 

CONCLUSIONS 

The study indicates that the situation with respect to health 

practices in interscholastic athletics in Illinois is poor. This is espe- 
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cially true small schools, and in some large, over-crowded 
institution tle attention has been given this vital side of 
athletics. S$ mclusions concerning a majority of the schools 
responding llows: 

l. Med trols are inadequate and this tends to hinder or 
even negate ements which might be made in other areas. 

2. Safe lequate personal, practice, and game equipment is 
not provide | participants. 

3. Trai | conditioning programs are not adjusted or 
modified 1 e needs of individual participants 

} he un, shower, and locker rooms are not cleaned 
frequently « r with adequate methods and approved mate- 
rials to el rards to health. 

5. Othe to cleanliness and health, such as warm water, 
liquid soap per and individual towels are not provided. 

6. TI g of personal and practice equipment is so in- 
frequent and zard as to constitute another health hazard. 

/. The g of coaches, particularly in health practices as 
related to at 1s inadequate. 

S$. Ade icilities for instilling or encouraging good health 
practices 1 prehensive program of athletics and a modern 
curriculun i] education are lacking. 

Phe dat te, further, by inference that 

4 not selected with the care that their positions 
merit 

2 urses in health are lacking and adequate sup- 
plementat n is not given participants in athletics. 

3. Ex ol and community facilities for athletics are not 
used as tu efficiently as they should be used 

1A tors are not alert to their responsibilities in con- 
nectiot t ving the health situation by securing capable, well 
educated ho are aware of, and sympathetic toward the 
problem 11 lhe same responsibility exists for securing 
capable é custodians 

5. Boat education are not sufficiently aware of the objec- 
tives of athle nd the many problems connected with the health 
of the part to be willing to provide the necessary funds for 
securing thi ersonnel and improving the facilities. 

The ad the program and the contribution to the indi- 
vidual parti determined by the educational philosophy of 
those who ter the school. The administrators and the school 
board dete e direction and the scope of the program, the 


e 
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safety and the health measures which can and should be employed, 
and the outcomes of athletics, by the care with which they select the 
coach, and the vision they display in making appropriations for sal- 
aries, equipment, facilities, and adequate maintenance of the physical 
plant. 


IMPLICATIONS AND RECOMMENDATIONS 


Progressive boards of education, and modern administrators are 
always more concerned with the type of person the prospective coach 
is, and the adequacy of his training, than with the number of letters 
or other athletic honors secured in college. They likewise recognize 
that the position of custodian demands just as careful selection as 
any other position in the school system. Unfortunately, not all school 
board members and administrators can be included in this progres- 

‘e group. 

1. School board members and administrators should participate 
in a series of discussions concerning the objectives and desirable 
outcomes of athletics when conducted on a high educational plane. 
This should ultimately result in the adoption of a code of athletics, 
or a set of policies to serve as ultimate goals for a specific school. 

2. School board members and administrators should consider 
plans for paying salaries to coaches which are commensurate with 
their training and experience, and their actual contribution to the 
individual participants, the rest of the school enrollment, and the 
community. 


3. School board members and administrators should visit the 
athletic laboratory from time to time during practice and contests, 
to see first hand, how closely or how loosely the objectives are con- 
sidered by those responsible for the administration and teaching of 
athletics. 


4. School board members and administrators should consider 
plans for improving or expanding the facilities available for athletics 
and the curriculum in health and physical education. 


5. Every coach whose training is inadequate should improve 
and increase his educational qualifications. They should make use 
of the opportunities provided by institutions of higher learning, either 
through extension courses or summer work, so that they may have 
a greater share in making a substantial contribution to the health 
and welfare of the participants in athletics. 


6. The standards developed in this dissertation and the policies 
which grew out of them, should be made available to principals, 
school board members, coaches, and teachers of physical education. 

Each of the controls or areas studied in this dissertation 
should be expanded, and studied more comprehensively, and in 
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Did The Greeks and The Romans 
Play Football? 


By Norma D. Younc 


State University of lowa 
lowa City 


(Submitted for publication, January, 1944) 


HIS investigation was prompted by a statement in Coyer’s The 

Coaching of Soccer that harpastum, a handball game of the 

Greeks, was developed by the Romans into a game in which the 
ball was kicked, thus becoming one of the forerunners of soccer. 
Coyer states that the Greek word /arpaston is derived from a word 
meaning to hurl forward. The latest edition of the Liddell and Scott 
Greek Dictionary does not recognize such an etymological explana- 
tion. The word comes from the Greek word meaning to seize or to 
grasp. The dictionary mentioned immediately above gives the word 
as a neuter substantive of an adjective harpastos, meaning carried 
away.! 

Scholars have, from time to time, attempted to find evidence 
as to whether or not the ancients played football. Two notable illus- 
trations are Koch’s Die Geschichte des Fussballs tim Altertum und 
in der Neuzeit, which Keller finds to offer highly problematical posi- 
tive evidence; and Becq de Fouquieres, in Les Jeux des Anciens, 
who, however, cites no authority for his statement. In this paper | 
have not endeavored to survey all Greek and Latin literature for ref- 
erences to ball games or even to look up all references to ball games 
as indicated in existing /ndices and Concordances. 1 have, however, 
in an effort to clarify our conception of harpastum, studied in the 
original sources the references listed in the two chief encyclopedias 
of antiquities, the Real-encyclopadie classischen Alterumswissenschaft 
and the Dictionnaire des antiquites grecques et romaines,. 

The word harpastum, in addition to the conjecturable etymol- 
ogy referred to above, offers another problem. The dictionaries, 
both Greek and Latin, define it as a handball. References in litera- 
ture refer to it both as a handball and as a ball game. Whether the 
ball derived its appellation from the game or whether the game de- 
rived its appellation from the ball is a moot point. It is known, how- 
ever, that the Greeks not only did have a “word for it” but even had 


1 Coyer further states in this connection that the word harpoon has the 
same root as harpastum. This explanation is erroneous, for the word harpoon 
is derived from a French noun and verb meaning claw and to grapple. 
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the sculptured reliefs found in the Themistoclean circuit wall in 
Athens was one relief showing six players, three on each side, lined 
up at intervals behind one another, engaged in playing with a small 
ball.4 

Those scholars who are certain that they have reproduced 
harpasium base much of their evidence on a treatise on The Small 
Ball,’ written by Galen, a physician of the second century, A.D. 
This writer, however, is interested in different kinds of exercise 
through ball playing, and there is no conclusive evidence that he is 
describing only one game and that being harpastum. Galen does, 
however, offer us evidence that the ball was not kicked, for he re- 
fers to the exercise gained by the arms in throwing and by the legs in 
running. If the players had kicked the ball, Galen, in such a com- 
plete treatise on exercise by means of ball playing, would certainly 
have referred to the exercise gained by the legs in kicking. 

The positive information we have concerning harpastum is 
thus seen to be scanty and may be summarized as follows: Harpas- 
tum, originally phaininda, was a game in which two or more play- 
ers threw the ball to one another in such a way as to avoid a player 
between them. 


Further information advanced concerning harpastum is largely 
conjectural. The fact that the ball could be caught either on a volley 
or on the first rebound is deduced from the adjective pulverulenta 
(dusty) and arenaria (sandy) applied, by transferred epithet, to the 
ball by Martial. Obviously, the ball might have landed on the 
ground, thus becoming dusty or sandy, without the implication that 
a point would be counted if the ball were caught on a rebound. 

The players may have stood in a circle if we are to accept a 
passage from Isidorus—the circle of players standing by and waiting 
—yet this passage is corrupt, and can offer no positive evidence. 

A passage from Sidonius Apollinaris may or may not be de- 
scribing harpastum. It refers to a middle player (medicurrens) con- 
stantly losing his balance as he tried to return to his area of play, 
and of finally retiring breathlessly from the game. However, in the 
game so described, similar to our game, Aeep the Ball, the players 
seemed to enter and to retire at will. Hence harpastum would not 
have been a team game. : 

Scholars have apparently confused the game of harpastum 


4The harpastum, which was made of strips of leather and stuffed with 


hair, was the smallest ball of the ancients. Larger balls were filled with 
feathers or with air 


5 The writer has thought it worth while to include as an appendix to 
this article a translation of this treatise because she believes that it negates 
beyond doubt the assumption concerning the ancestry of football derived 
therefrom, and because she believes that there is an intrinsic interest in the 
pertinence of many of the items therein presented eighteen centuries ago! 
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with that of e/ ros. While there is no evidence of kicking the bail 
in the latter ga there is some evidence, at least in the marking of 
the ground, tl episkyros might have been a forerunner of soccer. 
Pollux explains the game thus: 

Episkyros me of youths, was played with the member of one team 
matched with those of another. There was a middle line, the skyros, upon 
which the ball was placed. There were two other lines, apparently goal lines. 
Those who had been chosen first sent the ball to the others whose task it 
was to throw t | back. This performance continued until one team suc- 
ceeded in throv the ball beyond the goal line of the other team. 

While tl liscussion presents but few facts concerning either 
harpastum o1 kyros, the facts presented are those for which there 
is evidence, and many fanciful deductions have been ironed out. 
This game of skyros is familar to the game of handba.i played in 
Germany, call this country German handball or field handball. 

Did the Greeks and the Romans play football? There seems to 
be no positive evidence to date that they did engage in pedal action 
with a ball. Perhaps the ancients, good runners as they were, were 
still not expert enought to meet a flying ball with their feet. Per- 
haps, too, many were like Epictetus who said that he could not catch 


a ball even if he spread out his coat to catch it in, let alone with his 
hands 


Appendix 
anslation of Galen’s treatise The Small Ball) 

Ancient aut ities, both philosophers and physicians, have presented ade- 
quate treatis« erning the contribution of exercise to health, but they have 
failed to writ erning the superiority of exercise with the small ball over 
other forms rcise. The purpose here, therefore, is to set forth some of 
these advantag ined from exercise with the small ball. Your criticism of 
this treatise, | es, will be awaited, for you are expert in this form of 
exercise, and ope is expressed that the treatise will be useful to any 
readers with w you may share it. 

That fort exercise is best which not only exercises the body but also 
is a source of to the participant. Men who engage in hunting with dogs 
are wise al rstand human nature; they pleasantly .modify their toil 
with a compet element. The essential need of the soul for joyful outlet 
is corroborat the fact that many men have avoided disease by the 
feeling of jo ne and, on the other hand, that many have become ill be- 
cause of grief No feeling of the body is strong enough to overcome the 
feeling of the which must, therefore, be considered to be of prime im- 
portance. | lvantage, then, is common to all exercises which provide an 
outlet for ple ble expression, but there are some advantages peculiar to 
exercise wit! nall ball 

The acce ty of the exercise should be considered. When the amount 
of time that led for hunting is taken into account, it becomes obvious 
that busy n t engage in this form of exercise. When the equipment- 
nets, arms, | ind hunting dogs—is considered, it becomes obvious that 
this form of ise is prohibitive in the case of poor men. Exercise with 
the small bal lires little time and little equipment, and is, therefore, gen- 


erally accessil [It does not cause any other activities to be neglected; indeed, 
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what could be more advantageous than an activity which partakes of every 
human fortune and action? It is readily seen that this form of exercise in 
its flexibility of adaptation to the needs of the individual is more effective than 
all other forms. It provides for strenuous or moderate movement; it pro- 
vides for movement up or down; it provides for the movement of some parts 
of the body—loins, head, hands, thorax—more than of others; it provides for 
an equal movement of all parts of the body, requiring a maximum or a mini- 
mum of motion. No other exercise, except this with the small ball, exists 
which can be so well adapted to the current needs of the participant. A great 
expenditure of effort is required, for example, on the part of the players who 
strive to prevent the ball from being caught; indeed, many twistings of the 
neck are experienced, and use is made of many holds learned in wrestling. 
The loins and the legs, the foundation of the walking apparatus, are taxed by 
such activity. 


The fact that this exercise, if the player plays in every position, is the 
only one which exercises all parts of the body should be stressed; also that 
there are equal periods of rest and of activity so that the player is not per- 
mitted to become sluggish, on the one hand, or unduly tired on the other. It 
also exercises the eyes, for the player must make adequate use of his peripheral 
vision to catch the ball. He must not throw the ball aimlessly; he must 
prevent another player from catching it; or he must catch the thrown ball. 
Being on the alert constantly may itself weaken the body; but when it is a 
product of exercise and of emulation, it tends toward joyful expression and 
contributes not only strength to the body but also wisdom to the mind, both 
of which qualities leaders wish to develop in their soldiers for the preser- 
vation of the laws. For the best leader must be both a guardian and a 
thief; he must attack the enemy opportunely, be in ambush when he is on 
the defensive, make an attack on a moment's notice, capture by strength or by 
strategy, and defend what has been taken. Is there any exercise, then, more 
suitable than exercise with the small ball for gaining or defending spoils, 
or for recovering stolen possessions, or for foreseeing the strategy of the 
enemy? Indeed this exercise even causes the sluggish and the dull to be 
revived. Many men who exercise only in wrestling develop muscles and bulk 
to the neglect of skill; to be sure, many have developed so much bulk that 
they can scarcely breathe, and, consequently, are not more fit than swine 
either for civil or for martial duties. Lest it be thought, however, that there 
is approval for any exercise which debilitates the body, it should be said that 
what is immoderate is condemned, and that anything which lacks measure is 
not beautiful. Races, therefore, that weaken the b nly and do not increase for- 
titude are not endorsed. Victory is not deserved by those soldiers who flee 
quickly but by those who have the fortitude to endure in close contest. The 
Lacedaemonians were powerful, not because they fled quickly, but because they 
persisted in killing the enemy. But if the question is asked to what extent 
running is beneficial to the body, the answer is that it is not beneficial insofar 
as it causes the parts of the body to be exercised unequally; in causing some 
parts to be exercised excessively and in leaving other parts inactive, it weakens 
the person and may even be the source of illness 


Therefore that form of exercise is recommended which contributes to the 
health of the body and to the harmonious functioning of the parts and to the 
strength of the soul—exercise like that derived from playing with the small 
ball, suitable for men needing development in strength or in speed. It is flex- 
ible in that it may be adapted both to the young and to the old, to the out-of- 
condition, or to the convalescent; the player who wishes to limit himself to 
moderate movement should take the middle position; after the exercise the 











ID EEKS VD ROMANS PI FOOTBALI 315 

: 1 intag i rubdow wit bat a relaxing 
proce gt 

| St 1 proht most trom this to I e must recognize 

exertion, which Iles and 1 movements al- 

Rak { ody so that if they have become unduly tired 

; ta ecause of their occupations they will know how 


to exercis¢ ill ball to bring the requisite amount of exercise to the 


plaver standing 1 


1 place throws a ball a great 
distance ipper parts of his body more than the lower. But if a 


great distance, throwing a ball now and then, he 





tire t ts of his body more than the upper; the speed of the ex 
ertior t thing 1rowing and catching without speed, however, 
increase t ind the consequent strengthening of the body. Throw 
ing and cat speed, the most violent of all exercises, tires the body and 
ugh it is impossible to state the requisite quantity 


tated, however, that the intensity of the exercise is < 


1 


) 
ufhicient, the determining ot which is the: task 


| t is called to the fact that in addition to the advan- 
tages the small ball already named, this activity is not beset 


it lang runners carry vases have resulted in broken 


ISeS al verils of horseback riding, jumping, and discus 


t ving a articipants im the gymnasium and on the athletic 
field are f u Just as Homer referred to those crippled, wrin 


kled, and wit ( s, so the participants in the gymnasium and on the 
athletic fi led, with distorted or broken bones. Thus to the ad- 


intag ilread heen elaborated concerning exercise with the 
1 | namely that it is not fraught with peril 
BIBLIOGRAPHY 
( LATIN SOURCI 
lited by George Kaibel Leipzig: Teub- 
\ (with an English translation by Charles B. 


Gulic] 1 New York: G. P. Putnam’s Sons, 1928. 


} tetu ited by Henry Schenk] Leipzig: Teubner, 


( f (Greek text in Claudit Galent Seripta 
Mat lardt | e1pzie | ibnet 1884 
; “ ¢ 


nes (edited by \\ [. Lindsay). Oxford: 


Mart lit by W. M. Lin Oxtord: Clarendon 


, l 
by Ericius Bet Leipzig: Teubner, 1900-37 
~ edited by O. M laltor Oxford: Claren 
p 
) AND CYCLE 
) . miutcs gorecques et 
| I t ( ( npa 


( 5 Ss t \ iry. Chicago 














316 RESEARCH QUARTERLY 


Liddell, Henry G., and Robert Scott: 4 Greek-English Lexicon. Oxford: 
Clarendon Press. 

Pauly-Wissowa. Real-encyclopadie der classischen Alterumswissenschaft. 
Stuttgart: J. B. Metzlersche Buchhandlung, 1912. 

Peck, Harry T. Harper's Dictionary of Classical Literature 
quities. Chicago: American Book Company, 1896. 

Nettleship, Henry, and J. E. Sandys. 4 Dictionary of Classical 
New York: Macmillan and Company, 1895. 

Webster, Noah. New International Dictionary of the English Language. 
Springfield, Massachusetts: G. and C. Merriam Company, 1943. 


and Anti- 


Antiquities. 


GENERAL 

Becq de Fouquieres. Les Jeux des Anciens. Paris: Didier, 1873. 

Coyer, Hubert FE. The Coaching of Soccer. Philadelphia: W. B. Saunders 
Company, 1937. 

Gardiner, E. N. Athletics of the Ancient World. 
Press, 1930. 

Koch, K. “Die Geschichte des Fussballs im Alterum und in der Neuzeit” 
(Keller), Berliner Philologische Wochenschrift, XV1:4 (January 25, 1896). 

Marindin, G. E. “The Game of ‘Harpastum’ or ‘Pheninda’,” 
Review, IV (April, 1890). 

Wright, F. A. Greek Athletics. London: Jonathan Cape Limited, 1925. 


Oxford: Clarendon 


The Classical 








The Effects of Rapid Weight Loss 

Upon The Performance of Wrestlers 

And Boxers, and Upon The Physical 
Proficiency of College Students 


By NATHAN DOSCHER 


Brooklyn College 
Brooklyn, New York 


mitted for publication June, 1944) 


THE P CTICE OF RAPID WEIGHT REDUCTION 


AN lege boxers and wrestlers, under the guidance of 
their hes, rapidly reduce their weight directly before a 
mat n order to compete in a lighter division. Purposely 
shedding a 1 er of pounds of body weight and then engaging in 
very strenu mbat is not a normal procedure. It is done, obvi- 
ously, to increase a competitor’s chance of winning a match. Be- 
cause such 1 tion in weight usually involves either one or all 
three of the wing—interference with the laws of good nutrition, 
excessive exercise, artificial methods of dehydration—many inter- 
ested perso1 estion the effect of such rigorous procedures on the 
performance health of the athlete. As usual, where little scien- 
tific data ibject exists, tales begin to be spread. Some stories 
say that boy e kept in steam baths for a week before a contest 
and are lite ‘cooked down.” Others tell of young men, who 
after spend ist of their college careers “making weight,” have 
died at an € age. On the other hand one hears it stated that 
withholding from a combatant before a meet makes him angry, 
tough, and a ter fighter. Where does the truth lie? Does weight 
reduction 1 r or improve performance and health? The writer 
was of the opinion that these questions deserved an answer and to 
this end he prepared a questionnaire which he sent to experts, namely 
coaches of ge wrestling and boxing throughout the United States. 
Thirty-twe ies were received from all sections of the country. 
\ list of tl stitutions represented follows: 
Army Military Academy) Cornell University 
Brool ege Haverford 
Universit California University of Idaho 
Universit f Chicag University of Illinois 
City | ' f New York Kansas State College 


Colorad State College Muhlenberg 
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University of Michigan 
Navy (U.S. Naval Academy) 
University of Nebraska 
North Carolina 
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Rutgers University 
Temple University 
Tuits 

Ursinus 














Northwestern 

Ohio State University 

Oklahoma A. & M. 

Polytechnic Institute of 
Brooklyn 

Pennsylvania State College 

Princeton University 

Purdue 


Valparaiso (and Carleton Col- 
lege—one coach for both in- 
stitutions ) 

Washington State College 

Wisconsin (boxing) 

Wisconsin (wrestling) 

Wyoming University 


IT oR 
wy % 


Twenty-eight of the answers came from wrestling coaches. 
replies came from boxing coaches. 


Four 


THE QUESTIONNAIRE 
The following is the questionnaire which was used in the study. 

Use check marks to indicate your answer except where other information 
is asked. 

1. Do you find that a sudden reduction in affects adversely the 
performance of a boxer or wrestler? Yes No (The re- 
duction in weight referred to in question one and throughout the questionnaire 
is that reduction so commonly engaged in by boxers and wrestlers to fit into 
a specific weight classification. ) 


weight 


2. If your answer to question 1 is yes will you -please indicate what you 
consider to be signs of poor performance? 

3. Does sudden reduction in weight 
No 

4. If your answer to question 3 is yes, please indicate what you consider to 
be signs of better performance? 


improve performance? Yes 


5. What percentage of sudden body weight loss would you consider as 


maximum if the performance of the boxer or wrestler is to remain un- 
affected ? %. 
6. What method of sudden loss of weight do you recommend as not af- 


fecting adversely the performance of a boxer or wrestler? (a) dehydration 
(b) diet (c) exercise (d) combination of a, b, 

and c¢ é 

(e) any other method (write in) 

.7. How many days before match time do you recommend that the sudden 


loss of weight start? 


8. Do you believe that intermittent sudden weight loss during a wrestling 
or boxing career at college has any effect on the future health and longevity 
of the athlete? (a) them (b) (c) 
has no effect on them 


decreases increases them 
9. Does a keen incentive to give a good account of one’s self offset any 
evil effects of weight making as far as the performance goes? Yes 
No 
10. Do your above answers apply only to conditioned athletes? 
No , 
11. Would intermittent sudden loss ot weight affect adversely the per- 
formance of everyday tasks by normal individuals? Yes No 


Yes 
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12. If your a to question 11 is yes would 1 say no if there were 
a keen incent , 1 to th vork to be don Yes No 
PURPOS!] ) RELATIVE VALIDITY OF THE QUESTIONS 

Queries through four were designed to obtain the definite 
opinion of the hes on the performance of an athlete after he had 
gone throug! eriod of rapid loss of weight. 

Fifteen es stated that it affected performance adversely, 
fifteen said 11 not have a deleterious effect on participation, and 
two held n ite opinion. Among the signs of a performance 
below par w ese: bad timing, slowness, quick fatigability, poor 
body balan k of endurance, mental sluggishness, body weak- 
ness, nervou illness, and frequent loss of contest. 

Of the f oaches who stated that performance was not any 
worse among e who lost. weight rapidly, eight said it improved 
performance The evidences of improved action were listed as 
greater speed to loss of excess weight, better endurance, more 
stamina, bett timing, increased enthusiasm, improved muscular 
control, and rger percentage of victories. 

It is not thy that the same elements of good performance 
are listed b e group as having been improved and by the other 
as having bee epreciated. These coaches are experts. Their opin- 
ions carry a | amount of validity. They appear to agree on what 
the element excellence ought to be. But they seem to disagree 
on what effect ick reduction in weight has on these fundamentals. 
\t first glance this would, seem to be a clash of opinion. However 
the next paragraphs will show that the conflict was more apparent 


than real 


DI PTION OF RAPID WEIGHT REDUCTION 

(uestior e asked what percentage of rapid weight reduction 
was maxin performance was not to be affected adversely. Of 
the two coa 10 did not answer questions one through four, one 
said 7 pet the other said five pounds. 

Phose laimed rapid weight reduction affected perform 
ance advers« | that the following percentages of loss in pound- 
age would 3 versely affect performance in the frequencies indi- 
cated in pat ses: 10 per cent (2), 5 per cent (4), 3 per cent 
(2), 2 per ce 1), variable (3). A few expressed their opinion in 
pounds. Bas n the weight of the median wrestling group, 1.€., 
155 pound ay be expressed as follows, 4 pounds or approxi- 
mately 3 pet (1), 3 pounds or approximately 2 per cent (1), 
and 2 pout ipproximately 1 per cent (1). 

Phos iid there was no disadvantage arising from rapid 


} 


reduction li e following percentages as being safe amounts 0! 
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loss: 8 per cent (1), 7 per cent (3), 6 per cent (2), 5 per cent (2), 
4 per cent (1), 3 per cent (1), 2 per cent (1), variable (1), no 
statement (1). Two expressed their answers in pounds: 8 pounds or 
approximately 6 per cent (1), 6 pounds or approximately 4 per 
cent (1). 

It is to be remarked upon that even those coaches, who stated 
flatly that quick weight reduction caused a deterioration in quality 
of performance, believed that a certain amount of weight could be 
lost rapidly without any ill effect. Some even believed that up to 
10 per cent of the body weight could be thus lost. This was a higher 
range in reduction of weight than that stated by those who held an 
opposite view. Because there were men among both groups who 
stated that the amount of safe reduction was variable, an average 
could not be fairly taken here. However, if a mean were actually 
attained for both groups here by disregarding indefinite statements, 
that of the coaches who favored rapid weight reduction would be 
somewhat higher than the average of the opposite group (5.4 per 
cent as opposed to 4.5 per cent). In view of the overlapping of 
ranges, this difference in means is not great enough to indicate a real 
conflict. That the two sets of coaches when asked directly about 
this, gave different opinions, though intrinsically they believed sim- 
ilarly, merely means that some of them, while opposed to drastic 
reduction, are not certain of where rapid loss of weight stops being 
safe and becomes harmful. Actually the range of opinion stated in 
answer to question five tends to corroborate Tuttle’s experiment? in 
which he discovered that a wrestler may lose up to five per cent of 
his body weight directly before match time without suffering any 
deleterious effects. An experiment which took into consideration 
losses up to ten per cent might show the same result and bear out 
even more directly the opinions of the coaches. This is a project 
that might well be carried out and thus aid in limiting rumors about 
the advantages and disadvantages of weight making as regards per- 
formance in contests. 


The amount of weight loss is only the beginning of a descrip- 
tion of rapid weight reduction. There must be included the pro- 
cedures used and the time taken as well. The answers to question 
six showed that eighteen of the coaches believed in using a combin- 
ation of dehydration, exercise, and diet to effect the rapid loss. Ten 
believed in combinations of two of the three methods, two did not 
answer, one depended upon dehydration alone, and one used only 
exercise to effect reduction. 


The answers to question seven showed that the period of days 


1W. W. Tuttle, “The effect of Weight Loss by Dehydration and the 
Withholding of Food on the Physiologic Responses of Wrestlers,” Research 
Quarterly (May, 1943), pp. 158-166. 
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for rapid weis ; according to frequency was as follows: 1 day 
[ar.-2 t7.). 3 L «2. Siok. 7 63. Be 1O 41), 21 fii; 
28 (1), 30 to « lavs (1), and variable (1). Twenty-six of these 
thirty-two ex] believed a week or less was sufficient time in 
which to redu veight rapidly. 

In these t statements of ameo:mnt of loss, methods of reduc- 
tion, and pet days used to affect the decrease lies a descrip- 
tion of what two experts consider rapid weight loss. 
INCENTIV1] TH, AND APPLICABILITY OF THE ANSWERS 

1. Quest ne dealt with incentive, which is an integral part 
of the morale y team. Fifteen of the coaches believed that such 
mental stimulus ld offset whatever evil effects rapid loss of weight 
might have « e body. Fourteen believed it could have no such 
compensatory eff while three expressed no opinion on this point. 
Those who t t incentive an aid were about evenly drawn from 
those who bel | rapid loss had an adverse effect upon perform- 
ance and thos lid not 

2. Tweut of the thirty-two coaches said their answers ap- 


plied only to cor tioned athletes. 


3. Twent ee of the thirty-two coaches stated that intermit- 
tently losing w t quickly during a college career had no effect 
on the longevit health of an athlete, four said it decreased them, 
three said it sed them, while two did not answer. None of 
these stateme! wed evidence on the blank side of the sheet 
where each r¢ ent was asked to make any supporting statement 
on the answet gave. It is doubtful whether any of the coaches 
knew his stud long or well enough to give a valid answer to the 
question 

+. Finall estions eleven and twelve were designed to dis- 
cover the opi these men as regards civilians who might have 
to work extet murs on short rations which might cause rapid 
loss of weig venty coaches believed that normal individuals 
would not cat as well as normally in such a situation. Ten 
said the op] lwo did not answer. Of the twenty who an- 
swered that 1 rmance would be impaired seven said incentive 
would make 1 ference, thirteen said it would. Again, there was 
no supporting nee and the answers of these men cannot be con- 
sidered valid e question of incentive, the heroic labor of the 
people in Ru sland. and China at times when food was short 
might be contt tory to the reply given by the coaches on this 
point 

The last 1estions were included because of the actual 


situation whi ts all over the world where people are produc 
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ing and ftghting successfully even though food is scarce. It was be- 
lieved that some evidence to explain these situations might be ad- 
duced. With this in mind the author, though no information was 
obtained from the coaches, carried on a brief experiment in an at- 
tempt to shed some light on the question. It is described below. 


INVESTIGATION INTO EFFECT OF RAPID WEIGHT LOSS 
ON MOTOR PROFICIENCY TESTS 

During the twelfth week of the 1944 spring term at Brooklyn 
College a large number of students were invited to take part in a 
short investigation to determine the effect a brief period of dehydra- 
tion and reduction in food intake has upon the body weight and upon 
certain motor capacity tests. Fifty of these students were chosen as 
the experimental group (X) while sixty were picked to be the con- 
trol set (C). All of these students were freshmen and sophomores 
who had been given practice in all of the tests involved in the ex- 
periment for the first twelve weeks of the term, and who were 
medically approved for physical training. Each of these young men 
was given the following test in the early part of the twelfth week: 
pull-ups, dips, standing broad jump, and the Burpee exercise re- 
peated continuously for one minute. The height, weight, and age of 
each man was secured before the first test as well as before the sec- 
ond one which was given two and one-half days later. 

During the two and one-half days intervening between the first 
and second test, the X group ate the food listed below for two days 
and took only breakfast on the third day before submitting to the 
second set of physical tests. Besides this the men took only two 
glasses of water on each of the first two days of the period of re- 
duced intake and one glass on the morning of the day of the second 
test. The C group ate and drank normally for two and one-half days 
after the first test and then submitted itself for the second exam- 
ination. 


Sefore discussing these results the question as to whether the 
two groups were alike must be answered. They were directly com- 
parable on the day of the first test as follows: 

1. Their average ages were the same. 

2. There was no significant difference in their average heights. 

3. The standard? weight for men of 70 inches at the age of 18 
is 151 pounds. It is hygienically advantageous for men at this age 
level to be somewhat above the average. The average weights of 
both groups fulfilled this requirement. 


4. Both groups had practiced the proficiency tests for the eleven 


2T. Kirkpatrick, and A. Huettner, Fundamentals of Health (Boston, 
Mass.: Ginn & Co., 1941), Table XVIII, p. 187. 
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It appears therefore that the performance of each group neither im- / 
proved nor retrogressed on the second test as compared with the first 
though there was a significant change in the weight of the X group 
but not in the C group. 

While the above experiment was too brief for any broad 


‘i claims to be made from it, it is the author's opinion that this in- 
A vestigation, Tuttle's experiment, and the results of the questionnaire 
f make a strong argument in favor of believing that a certain per- 
centage of body weight may be rapidly lost without affecting some 


performances in physical activities. 
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A Philosophical Interpretation of a 
Program of Physical Education in 
A State Teachers College 


By MARGARET C. CLARK 

S tate Teachers College 
Vontclair, New Jersey 
tted for publication July, 1944 


PROBLEM OF THIS STUDY 


PHILOSOPHICAL interpretation of an actual program of 
physical « ition is undertaken in this study. For the phil- 
osophical interpretation the philosophies of realism, prag- 
matism, and ide are used, and the program of physical educa- 
tion, that of the e Teachers College at Worcester, Massachusetts. 

The study lertaken because of the interest, as shown by 
their writings embers of the physical education profession in 
philosophy as applied to that field. It is also undertaken because of 
the service of phi phy to education, and because of the author’s 
interest in phil and in physical education. Those members of 
the profession y all upon philosophy seek its service in the an- 
alysis of objectives and the understanding of basic principles, in the 
building of mora thin the profession, in defining trends in phys- 
ical education, at making the best approach to the pupil. Usually 
‘when members the physical education profession have used the 
term “philosop! ey have actually meant “principles” or “max- 
ims,’ or they | e-introduced old professional controversies such 
as that between | ssional versus general education. 

The write long agreed with other physical educators in 
believing that | phy can serve physical education. This belief 
rests on her ap] ition of the service of philosophy to education 
in general as we its service in her teaching of physical educa- 
tion for several This detailed study is made because of the 
recognition of t d for a sound philosophy in physical education. 

THE METHOD USED 

The met in this study is the interpretation of the de- 
tailed parts of a eram of physical education in terms of the three 
philosophies , pragmatism, and idealism. Certain specific 

This is an a f a thesis submitted in partial fulfillment of the 
requirements for t egree of Doctor of Philosophy in the School of Educa- 
tion of New York 1 rsity, 1943. The author is now Mrs, Joseph K. Gannett. 
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proponents of each philosophy are consulted. The authors thus con- 
sulted are: for realism: Ralph Barton Perry, Frederick S. Breed, 
Roy Wood Sellars, and Bertrand Russell; for pragmatism: Charles 
S. Peirce, William James, John Dewey, William Heard Kilpatrick, 
and Boyd H. Bode; ‘for tdealism: Friedrich Froebel, William E. 
Hocking, Rupert C. Lodge, Robert R. Rusk, Bishop Francis John 
McConnell, and Herman Harrell Hoiae. Certain of the works of 
these authors are listed below, in VI, describing the source materials, 

The basic tenets of each philosophy are described according to 
the proponents consulted. The basic teneis are formulated around 
the ten main philosophical topics; viz., the nature of the world, mind 
and body, self, values, knowledge, truth, beauty, will and free will, 
the good and evil, and the existence of God and religion. 

The summaries of the views of the proponents of the philoso- 
phies are given for realism, pragmatism, and idealism as follows: 

Realism maintains that nature sets the boundaries of man’s 
world in which intelligence is a function of the body as the physical 
organism and the environment interact. Society preserves and trans- 
mits the methods and facts gained by man’s intelligence. Knowledge 
makes no difference to what is known, and reality is independent of 
any knower. The distinction between the new realism and _ critical 
realism is shown. The new realist believes that the object is known 
as it is, while the criticai realist holds that consciousness interprets 
reality for man, and that this prevents him from having genuine 
knowledge of the world. 
wane 

The leading pragmatists assert that man attains usable, mutable 
truths as he acts purposefully in an environment of perpetual change. 
For Peirce, pragmatism is a method for clarifying ideas, for James, 
a search for truth which is found in workable ideas, and for Dewey 
it is the technique of instrumentality which permits man, nature 
bound, to integrate himself with the ongoing processes of nature 
and of man. 

According to the philosophy of idealism, the universe is of the 
nature of the mind, an expression of absolute mind. Mind explains 
physical nature and gives genuine knowledge of spiritual realities. 
Standards for truth, beauty, goodness are eternal, but man’s efforts 
to attain them change. Man is innately capable of good and his 
efforts to approach the infinite meet success in a benevolent universe. 

The program of physical education used in this study is the 
work of the author who 1s director of physical education at the State 
Teachers College at Worcester, Massachusetts. The program was 
formulated in 1940-1941, taught in revised form in 1941-1942, and 
in improved form in 1942-1943. The main divisions of the program 
interpreted are the health guidance program, the course in Hygiene 
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work in carrying out the program described. Although certain real- 
istic and pragmatic features are utilized, they serve the ends of ideal- 
ism so that the final summary of the program shows it to be chiefly 
idealistic. 
IV. FINDINGS OF THE STUDY 

It is concluded from this study that physical education can be 
interpreted philosophically, that it contains factors which can be so 
treated. The study increases the understanding of the significance 
of the program itself, shows ways of improving the handling of the 
program and of obtaining a better balance between the parts of the 
program. It shows the possibilities of using philosophy to define 
and to delimit the field of physical education and it throws light on 
the possible future role of various phases of the entire physical edu- 
cation program. 

This study has assisted the teacher, the present author, profes- 
sionally to find her real role, to see her strengths and to build 
thereon, to see some of her weaknesses and to search for others. 


V. IMPLICATIONS OF THE STUDY 

The conclusions of this study that deal with possible future 
implications are: 

1. Physical education can be interpreted philosophically by a 
further use of the three philosophies of this study, realism, pragma- 
tism, and idealism, as well as by other philosophies such as natural- 
ism and new realism. This study represents the first work in the 
comparative use of philosophy applied to physical education. 

2. Programs as a whole can be interpreted philosophically. 

3. Varied phases of physical education programs can be inter- 
preted philosophically. 

4. Physical education teachers can increase their understand- 
ing of their own programs, methods, pupils, administrators, and col- 
leagues through a philosophical approach to their work. 

5. Philosophy is needed by physical education as a profession 
for clarifying, understanding, broadening, unifying, integrating phys- 
ical education as a whole and as itself a part of education. 

6. Physical education should be intepreted philosophically. 

VI. SOURCE MATERIALS 

The full list of source materials appears in the body of this 
thesis. Among the sources mainly used are the following: 

For realism: Ralph Barton Perry, Present Philosophical Ten- 
dencies; Frederick S. Breed, Education and the New Realism; Roy 
Wood Sellars, Critical: Realism; Bertrand Russell, Philosophy, What 
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The Development of Fundamental 
Sport Skills In College Women of 
Low Motor Ability 


By EvizaBeTH PowELL SALit 
State University of lowa 
lowa City, lowa 
(Submitted for publication June, 1944) 


COURSE in sport skills has been offered for several years 
at the State University of Iowa to meet the special needs and 
interests of freshman women who receive low scores on the 
standardized motor ability test (the Scott test * **) which is given 
to medically approved women shortly after entering the University. 
These students have not become proficient in simple running, jump- 
ing, and throwing, and cannot make much speed in a short obstacle 
race requiring agility and quick changes of direction. The project 
reported here supplies information which may be used as a basis for 
making the sport skills course more effective and more useful to such 
students. The writer was concerned chiefly with the selection and 
evaluation of subject matter and the preparation of teaching ma- 
terials for three successive sets of experimental and control classes, 
each of which received fourteen or fifteen half-hour lessons. Pre- 
liminary studies were made relative to the experience, needs, inter- 
ests, and characteristics of low motor ability students, the funda- 
mental elements in the sports most popular with college women of 
low motor ability, and current ideas regarding learning and methods 
of teaching. > ® 1° 
The experimental programs for teaching sport skills were pro- 
posed by the writer on the basis of her experience and the preliminary 
studies; the control programs were similar to those previously used 
at the State University of Iowa. In each set of lesson plans, pro- 
vision was made for giving the Scott motor ability test both at the 
beginning and at the end of the course in order to establish the status 
of the individual and to provide an objective measure of improvement. 
SUBJECTS 
The preliminary questionnaire on the physical education pro- 
gram in elementary school and in high school was answered by nearly 


This is an abstract of a dissertation submitted in partial fulfillment of 


the requirements for the degree of Doctor of Philosophy, State University of 
Iowa, 1944. 


* Superior figures refer to numbered bibliography at end of article. 
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iking final examinations in physical education 


the first 


receiving / 


semester ot the 1941-42 col- 


-“SCOTeS OF} SS QO! 


ie end of 
ibove in the Sep- 
test constituted the high motor ability group, 


res of 42 or below, the low group in these ques- 


teaching sport skills were carried out in eight 
physical education activity classes for freshmen. 
es were scheduled for the first eight-week period 
lester in the 1941-42 college year. The following 
ere conducted during the first half of the second 
during the last half. 
udents enrolled in these eight classes, 102 (40 per 
res of 42 or below in the September motor abil- 
the test was repeated at the beginning of the sport 
+1 (16 per cent) received scores of 42 or below. 
results obtained with the experimental and con- 
based on the records of the 130 students who re- 
50 or below at the beginning of the sport skills 
motor ability group, ,70 were in the experimental 


he control classes. 


RESULTS 

PuysicaL Epucation BACKGROUND 
for instruction and practice in physical education 
entary school and in high school were found to be 
e high motor ability group than for the low group. 
i| education in elementary school was reported by 
e high group, by 24 per cent of the low group. In 
cent of the high group engaged in a regular phy- 
rogram as compared with 77 per cent of the low 
gram included seven or more activities for 51 per 
roup; only 26 per cent of the low group had such a 


STUDENT INTERESTS AND NEEDS 


ost popular with the low motor ability group were 
living), tennis, golf, archery, horseback riding, bad- 
sketball, table tennis, and skating 
juently 


The sports men- 
as being least interesting were basketball, 


and hockey From a list of probable reasons, 


1 


ecked most frequently as the reason for not liking 


The chief reasons for below average 


ino ort 
g sports 
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skill were a lack of interest, poor instruction in elementary school 
(but not so much in high school), and a lack of time for participating 
in extracurricular sports. Below average natural ability was also bor 


recognized as a factor. 


From the literature and from the questionnaires it appears that of 
college women, especially those of low motor ability, tend to choose tio 
moderate rather than strenuous sports. Many college women are not ar 
interested in attaining high degrees of skill or in a highly competi- 
tive sport program. (< 

PHyYSIOMETRIC FAcToRS 

The records of students in the four 1942 sport skills classes were m 

used to show whether there were any significant differences between al 


high and low motor ability groups with respect to a number of th 
measurable characteristics. The groups above and below the T-score | 


) 
level of 50 at the beginning of the course in sport skills were about 4 
alike with respect to height, weight, weight deviation from the nor- S 
mal, body build, and flexibility. The high group was definitely su- i 
perior, however, with respect to serial reaction time, strength, and f 


strength-weight indices. Less than 30 per cent of the low group re- 
ceived better strength scores than the average for the high group. In 
the serial reaction time test 15 per cent of the low group received 
scores better than the average for the high group. Only 13 per cent 
of the low group had higher strength-weight indices than the aver- 
age for the high group. 


Opserved DIFFERENCES BETWEEN SKILLED AND UNSKILLED PERFORMERS 

Systematic observations were made from time to time by the 
writer and members of the experimental classes. It was noted that 
the movements of the poorer performers were not well adapted to 
their purpose ; they tended to be poorly coordinated, lacking in force, 
and not well timed. Many individuals had not learned how to mo- 
bilize and apply the strength they undoubtedly possessed; there was 
an evident lack of skill in judging speed and distance. Skilled play- 
ers were expert in anticipating their next move, and they were ready 
for it, whereas unskilled players were often caught off balance or out 
of position. 
i ANALYSIS OF POPULAR SporTS 
. The ten sports ranking highest in popularity with low motor 
| ability students were analyzed for this study by a group of four ex- 
perienced teachers of physical education. This analysis was made 
in terms of fundamental bodily movements, mechanical requirements 
j as’ described by Glassow,* skill elements as listed by Cozens,’ and 
physiometric elements. Under each of these classifications, ratings 
i were given to the following items in the order listed, beginning with 
the highest and omitting those of little or no importance 
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Fund vements: running, jumping, striking. 

Mecha ements lintaining equilibrium, moving the 
bod e, moving objects by the strength of the body. 

Skill eles valance, general bodily strength and freedom 

movement | shoulder girdle strength, hand eye coordina- 

tion with and t leg speed, ability to change direction quickly, 
arm nT dination with implements. 

Physiomet ements: coordination (skill), reaction time 
(alertness), « e, strength, speed of movement 

\mong 1 s thus analyzed, basketball, tennis, and bad- 
minton receive r ratings than the others as to the importance 
and variety o mental bodily movements and_ skill elements; 
they also rec sher ratings with respect to mechanical and 
physiometric ents. Since these sports offer more oppor- 
tunities than t r popular sports of learning valuable skills, and 
since they te forth greater effort on the part of the partici- 
pants, they v nsidered to be of greater value than the others 
for use in th kills program 

EDUCATIONAL PROCEDURES 

Che cedures were selected as guides in making the 
teaching effective : 

1. Establ vorthy and well-defined goals 

2% | demonstrations. 

3. Sup] tinent facts so that the student will be likely to 
ac | wise plans of action. 

> e growth of insight and understanding. 

5. Anal roblem situations carefully. 

6. Fostet e progressive reorganization of ideas and re- 
Spons¢ ) ¢ 

/. Giving tudent information about her own progress. 

a om ice time to good advantage 

9. Pract nctional units as a whole before working on 
deta 

10. Pr n atmosphere which is conducive to learning. 

NTAL PROGRAM 

\bout time in the experimental program was devoted 
to etball, volleyball, aerial darts, and table tennis. 
Bas anked only eighth and ninth, respectively, 
in low motor ability group, but as has already 


n many elements needed 
iet sports. Volleyball, aerial darts, and 
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table tennis were included to supply opportunities for acquiring skill 
in striking. From the point of view of the available space and equip- 
ment, these sports were considered to be more suitable for use in 
conjunction with the teaching of fundamental sport skills than the 
more popular tennis, golf, and badminton. Both basketball and volley- 
ball were included in spite of the fact that they headed the list of 
sports in which low motor ability students were least interested. A 
large part of the prejudice against these sports seemed to be overcome 
as the students became more skillful in playing them. 


The special features of the experimental program were as fol- 
lows: 

1. The playing of selected games to call attention to the need 
for developing fundamental skills and to furnish opportunities for 
using and further perfecting the skills chosen for special study. 

2. The presentation and discussion of some of the findings from 
the preliminary studies and the results of the performance tests given 
in the sport skills classes. 

3. A study of procedures for gaining skill, strength, and en- 
durance. 

4. The study of selected skills, emphasizing the importance of 
careful observation and analysis, well directed practice, and an under- 
standing of the principles involved. 

5. The use of objective tests and visual aids. 


In regard to the development of skill it seemed to the writer 
that the greatest amount of improvement was achieved as individ- 
uals learned to analyze the situation and adapted or developed their 
capacities to meet a specific set of requirements. The individual must 
learn how to coordinate her movements effectively, avoiding muscular 
tensions that would interfere with a smooth sequence of joint move- 
ments; she must learn to judge speed and distance, and put forth 
the right amount of effort in performing various skilled acts. The 
importance of footwork and positions of readiness was emphasized, 
and the common elements in various forms of throwing and striking 
were noted. 


The skills selected for detailed analysis and instruction were as 

follows : 
Short straightaway dash from a standing start. 
Running with quick changes of direction. 
Jumping for distance. 
Jump and reach for height. 
Throwing and catching for speed. 
6. Throwing for accuracy. 

Throwing for distance. 


ia eal sell inal 
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Maxi lt Was called lor whenever p sible in order to 
extend the 1 vhich the skilled act could be performed. Throw 
ing or jumpit listance, throwing for speed, and running for 
speed or end provide situations in which the individual has 
an urgent r¢ r putting forth her best effort. The physiologic 
reaction is an e in the capacity for making such efforts. 

opecih striking were not selected for intensive study 
for several r In the first place, the writer thought that it 
would be relat easy to teach striking to a student who already 
knew how to t vell. She also thought that the similar sequences 
of movement wing and striking could be learned more easily 
without impl ven if the necessary provisions could be 
made for « ind safety, the use of basketballs and softballs 
seemed prefe teaching the power strokes of such sports as 
golf or tenni rge class in a gymnasium. Objective evidence 
to support the is Was not obtained in the present study. 

The 1943 rimental programs made greater provision for the 
teaching and e of speed running, broad jumping, and basket- 
ball distance t ng than did the 1942 program. Progress was 
also made 11 ng students more adequately to help each other, 
in demonstrat ew material, and in analyzing the difficulties en- 
countered | ed performers. 

The pet e tests which were used to define specific goals 
and measure Ss were as follows: 

l. The ems of the Scott motor ability test.* * 

2. Side ¢ shuttle race with lines 8 feet apart s 

3. Basket partner passing for speed at 8- and 16-foot dis 
tance 

+. Jumy each for height 

5. Thirt nd basketball goal test. 

6. Ove ftball throw at a wall target 

7. Unde fthall pitch at a target.° 

8. Soft vling at a baseboard target. 

9. Pu ength test.’ 

10. For ¢ HHexibility test. 

The 194 erimental classes helped to make a film on the 
teaching of kills. The 1943 classes had an opportunity to 
see this fil: © occasions and to correlate what they saw with 
the work t re doing in class. Basketball backboard spots! 
and center ¢ irkers were used as visual aids in achieving 
accuracy 11 ting by both of the 1943 experimental groups 

\] e, except that needed for the preliminary and 
f e coaching and playing of basketball, 





soe 


ne 
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volleyball, aerial darts, and table tennis. In the control program 
the emphasis was on learning and playing the game rather than on 
the development of fundamental skills and the techniques for gain- 
ing skill. 

The lesson plans for the three experimental and control pro- 
grams, the analysis of special skills, the specifications for the tests 
given, and the script of the teaching film are included in the ap- 
pendix of the dissertation. 


IMPROVEMENT MADE BY THE EXPERIMENTAL AND ConTROL CLASSES 

On three successive occasions the experimental classes made 
significantly greater improvement in the Scott motor ability test 
than the control groups did. The average improvement for the three 
sets of classes, the number of cases in each group, the difference in 
improvement between the averages for the experimental and control 
groups, and the f-ratio for evaluating these differences are given in 
Table I. Similar information for the five items of the Scott test is 
given in Table II. 

According to Table I the average improvement of the experi- 
mental groups ranged from 5.5 7-score units in 1942 to 9.5 units in 
March, 1943, whereas the greatest average improvement in the con- 
trcls was only 2.9 units. 

From Table II it can be seen that the basketball distance throw 
was the item showing the greatest and most consistent improvement. 
Average gains of 6.2 and 7.4 feet respectively, were, obtained by the 
1943 experimental groups. The superior gains made by the March, 
1943, group in running and the wall pass, and those made by the 
January, 1943, class in the obstacle race indicate what can be done 
when slightly greater emphasis is put on these items in the teaching 
and practice program. 

Substantial increases in strength were obtained when a‘m- 
strengthening exercises were emphasized and included regularly in 
the experimental program, but the difference in improvement between 
the experimental groups and the controls who did not practice special 
arm-strengthening exercises was not significant. The strength- 
weight index was significantly correlated with motor ability test 
scores and probably also with improvement. Evidence in support 
of the latter was not conclusive because data on improvement were 
available for only the low ability group, not for the whole class. 

The use of visual aids in basketball goal shooting resulted in 
significantly better scores for the March, 1943, experimental class as 
compared with the controls. 


From the analysis of answers in the written examinations given 
at the end of the 1943 courses in sport skills it appears that the ex- 
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S rl THREE S F EXPERIMENTAI 
ScoRES OF 50 or BELOW AT THEI 
( Nn Spo! S 
In provement Vu } i Cases) 
Contre Ditte Ce t-ratio 
“2% €33) 3.4* 2.9% 
19 29 (16) 17 3.3* 


1.4 (13) 8.17 6.2* 


rABLE II 
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COURSE IN Sport SKILLS 


erage Improvement 
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‘ 
GENERAL DISCUSSION AND EVALUATION 

This project is representative of the work that should go into 
the revision of any course of study. Although the findings are most 
applicable to the situation at the State University of Iowa, they may 
also be of considerable interest to those who are working along 
similar lines, or to those who wish to establish courses in sport skills 
for students of low motor ability. 

Not only did the experimental groups surpass the controls in 
objectively measured improvement, but they also seemed to be 
better equipped from the standpoint of interests and attitudes to con- 
tinue with physical education courses and with recreational sports. 
It has been demonstrated that almost everyone in a low motor ability 
group can make appreciable improvement in various skill tests by 
devoting only a small amount of time to direct practice. Students 
who think they are handicapped because of their height, weight, or 
body build can be reassured that these factors are of little importance 
in determining proficiency since individuals of various sizes and 
proportions are found in both the high and the low groups. 

The hope and the actuality of success in athletic performance 
are new experiences to some of the low motor ability students. By 
fostering favorable attitudes and promoting new interests in sports 
as well as by developing essential skills, the proposed course in sport 
skills seems to have accomplished in an effective manner the special 
purposes for which it was designed. 

Too often students and even instructors are satisfied with un- 
necessarily low levels of performance. Furthermore there is a marked 
tendency among those of low motor ability to avoid sports that re- 
quire and develop strength, speed, and endurance. The situation can 
be remedied, at least to some extent, by providing a special class in 
which the poorer players can get suitable group and individual in- 
struction, and in which they do not have to compete against a large 
number of superior players. The presence of a few expert players in 
the sport skills class is a decided advantage, however, because these 
students help to set a good example and show what can be done, 
thus helping to establish high standards of performance and define 
worthy goals. Good demonstrations not only help the student to 
define her goal, but they also give clues as to how the goal may be 
reached. The teaching film on sport skills, which furnished many 
illustrations of good and poor performance, undoubtedly helped to 
train the students in the critical observation of bodily movements, 
and gave emphasis to many of the points brought out through other 
parts of the instructional program. 


CONCLUSIONS 
In the light of the observations and experimental findings 
described above, the following conclusions seem to be justified : 
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9 which about the time is devoted 

t é ( sk ind the essential differences between 

goo al l | TMIeCTS, al the othe r halt to the playing of such 

games as | volleyball, and aerial dart s effective and 
practicable e women of low motor abilit 

2. Ii nd practice should be given in the fundamentals 

of running g, throwing, and striking. Special emphasis should 


+ 


laced o1 ms of these activities that induce the individual 


be p 
to put forth ffort so that physical capacity as well as skill will 
be developed 

3. Althous re is considerable improvement in_ running, 
jumping, tht ind striking as a result of participation in an 
activity prog ntered around the coaching ot one or more 
sports, signif etter results can be obtained by working directly 


he anal practice of selected forms of these fundamental 


} he la teaching film appears to be a valuable supple- 
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The Measurement of Certain Aspects 
Of The Physical Fitness of College 
Women 


By Dorotuy RK. Mone 


Texas State College for Women 
Denton, Texas 
(Submitted for publication June, 1944) 


INTRODUCTION 

HYSICAL education is expected to play a part in making 

women physically fit for the increased demands of wartime— 

shouldering men’s jobs in agriculture, industry, and professions, 
maintaining homes and bearing children, besides performing com- 
munity service. It is recognized that physical education activities 
represent only one factor in the total environment of the college stu- 
dent, and whatever contributions they make to the physical fitness 
of an individual may be augmented or diminished by a variety of 
other factors. As one attempt toward evaluation of physical educa- 
tion activities, measurement can be made of their effects as they exist 
in the total background of college life. 

The many definitions of physical fitness may be simplified to 
the following statement: physical fitness is the ability to make an 
adequate physical and emotional adjustment to the demands of every- 
day living. 

in order to measure physical fitness, the general concept must 
be analyzed into its various elements. Summarizing a survey of the 
literature, these aspects may be listed as follows: endurance, strength, 


- flexibility, relaxation, body control, agility, freedom from disease 


and defect, organic soundness, cardiovascular-respiratory efficiency, 
motor skills, nutritional status, and morale. 


STATEMENT OF THE PROBLEM 

The purpose of this study is to measure the effects of a physical 
education program, as a part of the total environment of certain col- 
lege women, on some of the aspects of physical fitness. The attempt 
is made, (1) to select those elements which can be objectively meas- 
ured in large groups with a minimum of time and eqyipment; (2) to 
select or construct usable tests of these aspects; and (3) to admin- 
ister these tests to college women at the beginning and end of a se- 
mester of physical education activity to discover whether or not any 


This study is an abstract of a doctoral dissertation, State University of 
fowa, April, 1944. 
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and it was found that the easiest one to perform and to standardize is 
as follows. The subject's starting position is lying down on her back 
on a mat, legs straight and together, hands on shoulders with elbows 
close to the body. A partner sits at the subject's feet, holding down 
her ankles, and counts the number of sit-ups completed. The subject 
must keep moving constantly, her trunk becoming alternately vertical 
and horizontal. Speed is not stressed, but no pauses are allowed. 
The score is the number of sit-ups possible. With a sample of 140, 
the reliability coefficient was .936. 

3. Arm Strength—The pull test of arm strength requires the fol- 
lowing equipment: an ordinary spring scale (100 pounds or more), 
a small pulley, a rope, and a grip handle. The lower end of the 
scale is fastened to the floor. The rope, securely fastened to the up- 
per end of the scale, is run through an overhead pulley, and the han- 
dle is fastened to the other end of the rope. The length of the rope 
is adjusted so that the shortest girl can reach the handle from a stand- 
ing position with the elbow slightly flexed. Further adjustments 
for taller girls may be made by slipping a bolt or wooden peg through 
one or more loops made in the rope. 

Standing erect, with a comfortable stance, shoulders fixed, the 
handle above the shoulder of the preferred arm, the subject pulls 
down as hard as possible. There should be no flexing of the knees 
or hips, and the body weight must be kept evenly distributed on both 
feet, allowing no swaying of the body in any direction. The exami- 
ner squats with her eye at the level of the scale and reads off the 
number of pounds pulled. The reliability of this test was found to 
be .932. 

4. Arm- and Shoulder-Girdle Strength—This test is called 
push-ups, and is the modified form done from the knees. The lower 
legs may be held in any position that is comfortable, and the knees 
and hands are the only parts of the body allowed to maintain con- 
tact with the mat. The subject is not allowed to rest on the mat be- 
tween push-ups, to flex the hips more than five degrees, or to let the 
hips sag. With the sample of 140 subjects, push-ups had a reliabil- 
ity of .925. 

5, Foot Strength——Rejecting the few tests of foot strength 
found in the literature as involving more leg than foot action, the 
Bouncing Test was devised. The subject assumes a full squat posi- 
tion with the arms wrapped tightly around the legs below the knees, 
to keep the knees from extending during the test. At the signal to 
go, she bounces by pushing the feet slightly off the floor, keeping 1n 
rhythm with a timer who calls numbers consecutively every half- 
second. : If the subject loses her balance but can catch herself with 
her hands and get back into bouncing position without losing more 
than three counts, she may keep going and subtract the number of 
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er final score, which is the last number called 
LM Che reliability of bouncing was 
mw because of its dependence on balance, 

ighly unreliable for a small number of trials. 


e shortened obstacle race. as reported by Scott,! 
e agility, Scott obtained a reliability of .91 with 


s on successive days; with 140 college women 


ORRELATIONS OF THE TESTS 


certain that no two of the six tests were measur- 

physical fitness, intercorrelations were com- 
m .043 for push-ups and chair stepping to 
none of them high enough to suggest 


{INISTRATION OF THE TESTS 
namely, sit-ups, chair stepping, push-ups, 
bstacle, were given in all of the physical educa- 
en at the State University of Lowa near the be- 
semester of 1943, and were repeated toward the 
\ll students taking the tests were registered for 
re required physical education, and had had a 
yy the student health service. Students who 
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ties and a study of homogeneity with respect to the initial tests, | 
through the critical ratios of the means. This resulted in the follow- 
ing groups with their respective totals: MWEF groups (sophomore 
classes meeting Monday, Wednesday, and Friday) consisting of 
Swimming (119), Recreational Sports (97), Dance (51), and Team 
Sports (34); and TTh groups (freshmen classes meeting Tuesday 
and Thursday) consisting of Swimming (115), Recreational Sports 
(112), Dance (49), and Team Sports (109). 


TABLE I 
DIFFERENCES BETWEEN MEANS ON FINAL AND INitTIAL Tests 
Chair 
Sit-ups Stepping Push-ups Bouncing Pull Obstacle 
M W F 
Swimming +540 —0.015 +0.07 + 13.51 +954 +0.129 
Recreational Sports +4.81 +(),.022 1.04 + 14.30 +8.67 +. 1.378 
Dance +6,.09 40.022 +098 +414.063 49.28 41.043 
Team Sports +6.32 0.018 1 ().36 + 14.53 + 5.94 +1.174 
All MWF +553 +0.008 +0.55 11407 +880 + ().821 
T Eh 
Swimming +765 +0122 42.53 + 15.88 +641 +. 1.546 
Recreational Sports  +5.80 0.148 + 1.07 + 14.86 +-7.25 + 1.888 
Dance +3.80 +0.025 + 3.39 + 5.34 + 5.94 +-().972 
Team Sports +424 —0.083 0.27 + 9.47 +491 + 1.130 
\ll TTh +-5.82 0.027 + 1.32 $1243 +6.17 + 1.455 


Note: Plus indicates improvement from initial to final test. 
loss from initial to final test. 


Minus indicates 


TABLE II 
BETWEEN FINAL AND INITIAL Tests FoR ALL 
Chair 


CRITICAL RATIOS GROUPS 


Sit-ups Stepping Push-ups Bouncing Pull Obstacle 
M W F 
Swimming 3.08 + 0.38 0.08 4+ 5.104 973+ 052+ 
Recreational Sports 3.41+ 0.44+4+ ().99 + 3.294 8.104 4.75+ 
Dance 426+. 0.31+ 0.91 + 3.124 6.03 4 0.09+ 
Team Sports 2.08 + 0.26 0.194 1.51 3.81+ 2.06+4 
All MWF 6.06+ 0404+ 1.004 6.374 13.754 4.834- 
* 2h 
Swimming 5.50+ 3.05+ 2.844 4.63 6.104 5.74+ 
Recreational Sports 3.87 + 3.70 1.204 4.06+ 7.404 6.744+ 
Dance 148+ 0.424 2.97 4 1.084 3.544 2.03 + 
Team Sports 3.05+ 1.66 (),29 3.004 4554 4.044 
All T Th 773+ 35 2.8] 6.764 10.834 970+ 


Note: Plus indicates that ratio favors 


the final test. Minus indicates that 
ratio favors the initial test. ; 

The mean scores for each of the above groups on the initial and 
final tests were computed. The critical ratios of all possible compari- 
sons of groups on the initial tests indicated a reasonable amount of 
homogeneity of all sub-groups. Therefore, from this point of view 


o2 Rn he BO 


all MWF groups could be combined and all TTh groups could be 
combined, but it was considered advantageous to study the results 


Sensi S 
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tests. The freshmen women were performing the obstacle for their 
first and second times in this testing program and therefore were 
probably more capable of improvement. 

In order to obtain a further evaluation of the various physical 
education activities and the number of class periods per week, the 
methods of analysis of variance, applied to a simple factorial design, 
were used. In this design the two factors were activities and hours 
per week, and all conclusions are, of course, applicable only to the 
university in which the experiment was conducted. Each of the six 
tests was analyzed separately, considering each one as an independ- 
ent factorial design, and the differences between final and initial test 
scores were the bases for analysis. This analysis may be sum- 
marized as follows: 

1. For sit-ups, chair stepping, push-ups, and bouncing, no activ- 
ity was significantly superior to the others, and neither MWF nor 
TTh showed conclusive evidence of superiority, either as a whole, 
or in combination with any particular activity. 

2. For pull, there was conclusive evidence of the superiority of 
MWF for all activities, and of Swimming and Recreational Sports 
to Team Sports. 

3. For obstacle, there was conclusive evidence of the superiority 
of Swimming TTh to Swimming MWF; within MWF, superiority 
of Recreational Sports, Dance, and Team Sports to Swimming ; and 
within TTh, superiority of Recreational Sports, Dance, and Team 
Sports to Swimming, and superiority of Recreational Sports to Dance 
and Team Sports. 

The analysis of variance brought out the superiority of MWF 
over TTh in the pull test, a fact which was not clearly disclosed by 
the study of critical ratios. The lack of evidence found in the analysis 
of variance for superiority of any groups in sit-ups, chair stepping, 
push-ups, and bouncing suggests that the differences noted in critical 
ratios for these tests may only be chance differences. The results 
of analysis of variance and study of critical ratios for the obstacle test 
are in fairly close agreement, indicating a considerable variation 
among groups in differences between final and initial performances. 
As is suggested by a comparison of critical ratios, the analysis of 
variance found significant differences in obstacle improvement be- 
tween MWEF and TTh only for Swimming TTh. 

CONCLUSIONS 

The first two purposes of this study were to select those aspects 
of physical fitness which could be objectively measured, and to select 
or construct tests of these elements which could be used satisfactorily 
in a mass testing program. The following statements summarize 
that procedure. 
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l he a physical fitness selected for testing were ab 
dominal, arn ind shoulder-girdle, and foot strengths; endur 
ance ; and ag 

2. Sit sed to measure abdominal strength; this test 
was accepted | for this purpose and was found to be highly 
reliable 

3. Arm strength was measured by the pull test, which was 
ighly relia vas found valid in a previous study and by sub- 


+. Ka constituted the test of arm- and = shoulder- 
girdle strengt test was reliable, but valid only when form could 
be carefully It was found to be very difficult to administer 


5. Foot eth was measured by bouncing, a fairly reliable 
test ; ther evidence of its validity, only the writer's subjective 
opinion of 

6. Chai ng, using 15- and 45-second intervals, was the 
test used to ire endurance Its validity is uncertain, and it was 
highly relia th a random sample of 140 subjects, but apparently 
less consistent en performed by 686 subjects 

7 \o1] s measured by a short and simplified obstacle race, 
the validity eliability of which had been established in previous 
research s 

The tl rt of this study dealt with the administration of 
these six te 686 college women as a further check on the value 
of the test to determine the changes in status over a three- 
month peri ring which time the women participated in physical 
education a ties two or three times per week. The following 
statements rning the tests, the status of various groups, and the 
relationship sical education to this status are based on evidence 
presented 11 e study 

1. At ul] improvement was found in sit-ups, pull, bouncing, 
and obstacle pite of the fact that there was a considerable amount 
of illness a students immediately preceding the final tests. A 
far greatet vement may have resulted had there been less ill- 
ness, tor 1 lividuals known to have been 1 vg od health showed 
great 1m] t, while many others who were recuperating from 
illness were le to maintain their original status 

2. Part tion in physical education is suggested as one factor 
in the tota nment of these college women which contributed 
to the genet provement. Other possible factors include outside 
activities Oo! increased motivation and interest in the final tests, 
familiarity the tests, and other extraneous factors in the total 
backgrou were beyond control 
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3. There was no conclusive evidence to suggest the superiority 
of any one type of activity in its effect on improvement in status for 
any of the tests. 

4. Only for pull was there evidence to suggest the superiority 
in effect of three periods per week of activity as compared with two 
periods per week. The apparent superiority of two periods per week 
in obstacle was attributed to lack of previous experience with the test. 

5. The results for chair stepping and push-ups showed little evi- 
dence of general improvement. They cannot be offered as an indica- 
tion of the subject’s performances in endurance and arm- and shoul- 
der-girdle strength, respectively. With closer supervision of form, 
it is possible that further experimentation with these tests might 
provide results similar to those for the other four tests. 

6. The study as a whole presents valuable information regard- 
ing the performances of a large selected group of college women on 
the tests of abdominal, foot and arm strengths, and agility. Other 
departments of physical education for college women may find them 
useful for determining the status of their students in these aspects of 
physical fitness. 

7. Further research is indicated for the measurement of endur- 
ance, using other tests as well as chair stepping 


~~ 


and of arm- and 
shoulder-girdle strength, using push-ups and similar tests of the 
same muscle groups, as well as for the measurement of other aspects 
of physical fitness not included in this study. 

FURTHER USE OF THESE TESTS 

The six tests were repeated in all physical education classes for 
women at the State University of lowa in April, 1944, two weeks 
before the end of the semester. This testing program was subse- 
quent to the completion of the original study, and the results given 
here do not appear in the dissertation. There were 562 college 
women who performed the tests three times, namely, September, 
1943, December, 1943, and April, 1944. 

The Tuesday-Thursday classes showed a slight improvement 
in sit-ups, bouncing, and pull, and a statistically significant improve- 
ment in obstacle, from December to April. They showed a slight 
loss in push-ups and a significant loss in chair stepping. The Mon- 
day-Wednesday-Friday classes showed a slight improvement in  sit- 
ups, push-ups, bouncing, and pull, and a significant improvement in 
obstacle. They showed a slight insignificant loss in chair stepping. 
There was a general overall improvement in bouncing and obstacle, 
although it did not reach statistical significance in all activity groups. 
Performance in the other tests was not consistently better or poorer 
in April than in December, with the exception of a small class in 
physical fitness, in which the students practiced activities similar to 
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